Abstract. The recent eruption of the Soufriere Hills Volcano in Montserrat (July, 1995, to present; September, 1997) has produced an andesitic dome (SiO 2 -59-61 wt.%). The eruption has been caused by invasion of mafic magma into a preexisting andesitic magma storage region (P -130 MPa' >5 km depth). The composition of the andesite has remained essentially constant throughout the eruption, but heating by the mafic magma increased the andesite temperature from <830øC to <880øC. Prior to being heated, the stable mineral assemblage in the andesite was plagioclase + amphibole + orthopyroxene + titanomagnetite + ilmenite + quartz. The rise in temperature from _<830øC to _<880øC (fo2 -1 log unit above NNO) has caused quartz to become unstable, and has also caused changes in silicate and Fe-Ti oxide mineral compositions. The andesitic magma is likely saturated with an H20-rich vapor phase in the upper part of the magma storage region. Melt H20 content is -4.7 wt.%.
Introduction
The most recent eruption of the Soufriere Hills Volcano in Montserrat, Lesser Antilles volcanic arc, has produced an andesitic dome, numerous pyroclastic flows and tephra fall. Near real-time petrologic studies of these eruptive products have revealed conditions in the magma storage region, and variations in magma ascent rate, which control eruptive style [Devine et al., this volume] . This paper summarizes much of the bulk chemistry, mineralogical, and textural data, and provides an estimate the pre-emptive pressure, temperature, and fo2 conditions in the magma storage region prior to the present eruption. This work complements companion studies of the phase equilibria of the new dome andesite [Barclay et •Department of Geology and Geophysics, University of California, Berkeley. 4British Geological Survey, Edinburgh, U.Ko Copyright 1998 by the American Geophysical Union. Plagioclase phenocrysts are variably zoned (Fig. 1) . Many have relatively homogeneous, low-An cores (An50_60) surrounded by high-An-content (>An75), sieve-textured zones containing abundant small (1-30 gm) melt inclusions. These high-An-content zones may be mantied by lower-An-content overgrowths up to 100 gm thick, and, in some cases, thin calcic rims. The high-An zones in the interiors of some large phenocrysts range in composition from ~ Anco. so to >Ans0 near the melt inclusion zone, and back to ~ Anso. so at, or near, the rims of the crystal. Other plagioclase phenocrysts lack the sieve-textured zones, being normally zoned with high-An Recent heating of the magma storage region due to magma mixing There are several lines of evidence that suggest that the Soufriere Hills andesite magma storage region was heated just prior to, and during, the July 1995-to-present eruption. This evidence is (1) the large compositional variability of magnetite crystals, even in the most recent eruptive products, as discussed below; (2) the thin, high-Mg# rims on some orthopyroxene phenocrysts; (3) the thin, An-rich rims on plagioclase phenocrysts; (4) the scalloped textures of breakdown-rim-free hornblende phenocrysts; (5) the embayment and/or clinopyroxene mantling of quartz phenocrysts; and (6) the clinopyroxene mantling of some orthopyroxene phenocrysts. 
